Abstract There is considerable speculation that female political empowerment could improve population health. Yet, evidence to date is limited, and explanations for why political empowerment would matter and the conditions under which this might be enhanced or muted are not well understood. In this article, we draw on theoretical work on the politics of representation to frame an investigation of whether increases in the percentage of females in a country's parliament influence mortality rates. We further examine whether the relationship is conditioned by extent of democracy and economic and social development. Through multivariate longitudinal regression, we analyze four indicators of mortality in 155 countries spanning 1990 to 2014 with controls for initial country conditions, time-stable structural predispositions to higher mortality, and a number of time-varying potential confounders. Results indicate that a high level of female representation-30 % or greater in our models-has large negative associations with mortality, that these are particularly strong in lesser developed and weak democratic contexts, that high female political representation effectively offsets liabilities associated with low development, and that the relationships are robust to various operationalizations of social development. In the end, our research provides a particularly thorough accounting of the relationship between female political Demography (2018Demography ( ) 55:1905Demography ( -1934 https://doi.org/10.1007/s13524-018-0697-0 Electronic supplementary material The online version of this article (https://doi.org/10.1007/s13524-018-0697-0) contains supplementary material, which is available to authorized users. 
Introduction
The role of economic development in improving population health is a cornerstone of demographic research (Coale and Hoover 2015; Deaton 2003; Preston 1975; Sen 1998) . At the same time, countries with similar levels of economic development can have strikingly different health profiles (Caldwell 1986; Halstead et al. 1985) . Figure 1 , for example, plots the level of economic development and rates of child mortality in 2010 for countries whose GDP per capita was less than US$5,000. Two points of comparison are instructive. Among countries in the middle of the development distribution (approximately $1,100 per capita, or 7 on the log scale), Chad has a very high rate of child mortality at 145 per 1,000, while Senegal is almost two-thirds lower at 50 per 1,000. At the very low end of economic development ($400, or 6 on the log scale), the Central African Republic has a rate of 140 per 1,000, while Malawi has the much lower rate of 65 per 1,000. Even countries that also share similar cultures and geography have widely varying mortality risks. Countries bordering the Horn of Africa have rates ranging from 140 per 1,000 for Somalia to 60 per 1,000 for Ethiopia and 50 per 1,000 for Kenya. Given that small differences in rates translate into thousands of excess deaths, variation in mortality risk independent of economic development is fundamentally problematic. It also prompts questions about whether and how some low-income countries have managed to achieve exceptionally low mortality and whether other countries can adopt similar strategies.
An important avenue of explanation focuses on women's status (Caldwell 1986; Malhotra and Schuler 2005) . Previous research has posited a number of plausible links between improved population health and increases in women's educational attainment (Austin and Noble 2014; Boehmer and Williamson 1996; Shandra et al. 2005; Shen and Williamson 1999; Ware 1984) ; female literacy (Grosse and Auffrey 1989; Lena and London 1993 ); women's labor force participation (Kawachi et al. 1999; Navarro et al. 2006) ; and women's access to land, loans, and property (Burroway 2012 (Burroway , 2016 . Greater control over family and fertility is similarly beneficial, with effects seen for increased age at marriage (Finlay et al. 2011; Fraser et al. 1995) and access to contraception and other preventative health care (Austin and Noble 2014; Shen and Williamson 1999) . Although the nature and existence of these pathways has been debated (see for example Batliwala and Dhanraj 2004; Desai and Alva 1998; Jackson 2003) , there is some consensus in development circles that the position of women and girls should be seen as a powerful, evidence-based policy lever (Chant 2016) . As a consequence, the empowerment of women and concomitant improvement in women's status is a Fig. 1 Child mortality rate by level of economic development in 2010, select developing countries. Source: World Bank Database centerpiece of contemporary development goals and public policy (United Nations 2008 , 2015 . 1 Our study contributes to the literature on women's status and its implications for population health by focusing on their position in political systems. Interest in the health implications of women's political status is not new. More than two decades ago, Caldwell (1986:189) noted that the 1928 Donoughmore Commission in Ceylon responded to "the near-stagnation in mortality decline" by advocating for "the franchise for women as well as men on the grounds that mothers alone cared sufficiently about their children's health to place health services high on the political agenda at each election." Although extension of franchise was the first wave of improvement in women's political status, concerns in the contemporary era largely involve improvements in women's political representation through efforts to increase the share of legislators who are women Kenworthy and Malami 1999; Paxton 1997) . Whether and when such increases lead to substantive change, however, remains the subject of much debate. A small body of work has explored the realm of population health. Some research has suggested positive effects (Homan 2017; Quamruzzaman and Lange 2016; Swiss et al. 2012) , whereas others have been more equivocal (Bhalotra and Clots-Figueras 2014; Boehmer and Williamson 1996; Wängnerud and Sundell 2012) . Empirical assessments of the conditions under which a higher share of women in national legislatures effect change might help make sense of the inconclusive evidence. Yet, few studies to date have examined such issues.
To contribute to the evidence base, we examine the influence of changes in the percentage of a country's legislature who are women on child and maternal mortality. Drawing on the politics of presence literature (Celis et al. 2008; Phillips 1995) and its emphasis on links between descriptive and substantive representation (Wängnerud 2009 ), we articulate two competing ideas about the social and political conditions under which the number of female political representatives matters for population health. We then test these ideas with a heterogeneous sample of 155 developed and developing countries and fixed-effects regression models. In addition to a broader sample and more thorough statistical accounting than seen in prior work, a key innovation of our study is empirical examination of the joint influence of economic and social development and extent of democracy on conditioning the effects of women's political representation in order to highlight the social backdrop that shapes the efficacy of female political empowerment for population health.
Women's Political Representation and Population Health
The increase in the number of women holding political office is among the most significant social trends of recent decades. Fallon et al. (2012) noted that the percentage of women in parliaments increased from 6.2 % to 17.8 % between 1975 and 2009. 1 Drawing on the work of Malhotra and Schuler (2005) , empowerment can be described as the agentic process of attaining the resources and opportunities necessary for an improvement in status. In contrast to other measures of gender inequality, empowerment is a dynamic concept, measured as "a progression from one state (gender inequality) to another (gender equality)" (p. 27). Similarly, Mason (1986) noted that the status of women typically reflects some aspect of gender inequality, particularly with respect to prestige, power, or access to or control over resources.
Extending the data to 2015, the percentage increased further to 20.4 %, with 42 countries above the 30 % threshold advocated by the United Nations (United Nations Equal Opportunities Commission 2003). At the same time, considerable variation is evident across countries and over time, and this has spawned research on the cultural, political, and economic factors that influence trends Kenworthy and Malami 1999; Paxton 1997; Paxton and Kunovich 2003) .
A common rationale for the promotion of women's representation in politics is a presumed link between descriptive and substantive representation. Descriptive representation emphasizes the compositional similarity between representatives and those represented and the degree to which political bodies adequately reflect diversity within the relevant populace, typically with respect to demographic characteristics (Pitkin 1967) . Substantive representation focuses on what policymakers do-that is, the extent to which politicians represent the interests of their constituents (Wängnerud 2009 ). The two types of representation are linked to the degree that legislators may be more likely or better able to represent interests that arise from shared or similar experiences (Mansbridge 1999) . With respect to the gender of politicians, an influential stream of thinking articulates a politics of presence: gender differences in salient life experiences are seen to give unique orientation and value to the presence of female politicians (Phillips 1995) .
Political theorists who have sought to explain why, in a representative democracy, the gender of representatives should matter for the policy agenda have had to engage with two sequential questions (Wängnerud 2009 ). First, can women be thought of as having certain shared interests? Researchers attempting to conceptualize women's interests have suggested that the gendered division of labor and other aspects of gender orders create needs that are, to some extent, shared across otherwise diverse groups of women (Phillips 1998; Young 1994 Young , 2002 . In general, those needs that are amenable to policy-for example, surrounding childbearing, sexual and gender-based violence, the care and education of children, and access to paid labor-may form the basis for a broad set of women's political interests.
Second, even if we assume that it is useful to think in terms of women's interests, why would politicians who are women better represent those interests? Some of the most compelling arguments focus on the consequences of historical and institutional exclusions that limit access to the "battleground for contested ideas" (Phillips 1994:76) . A number of previous studies have approached the question empirically, asking whether female politicians reorient the policy agenda so that "women's interests" figure more prominently and whether their presence is associated with an improvement in the circumstances of women and children. Studies covering a range of periods and geographical settings consistently find that female politicians prioritize issues thought to be of particular importance to women, including social welfare policy, family policy, and gender equality issues Jones 1997) . For example, researchers in the United States found that "women were more likely to give priority to public policies related to their traditional roles as caregivers in the family and society-e.g., policies dealing with children and families and health care" (Center for the American Woman and Politics 1991:4; see also Krook 2006, 2009; Kittilson 2008; Schwindt-Bayer 2006) . Evidence also suggests that increases in the number of female politicians are associated with greater spending on social programs (Bolzendahl 2009; Bolzendahl and Brooks 2007; Brady 2009; Halim et al. 2016b) . Because female politicians are more likely to prioritize maternal and child well-being, we might expect increases in women's representation to translate into better population health, particularly for women and children.
Empirical evidence, however, is somewhat equivocal. Boehmer and Williamson's (1996) study of 96 developing countries around 1990 found that the percentage of women in parliaments had a small negative association with infant mortality. The relationship, however, was fully attenuated with controls for women's educational attainment, suggesting that the number of female politicians might proxy greater gender equality in society more generally. Bhalotra and Clots-Figueras's (2014) study of electoral districts in India between 1967 and 2001 found wide-ranging associations for increases in the number of women in state legislatures, but associations were stronger for neonatal mortality than for infant mortality and only with an instrumental variable specification (i.e., whether elections were close). Quamruzzaman and Lange's (2016) analysis of DHS data for 52 countries found negative associations of women's representation on infant mortality, as did Homan's (2017) study of gender inequality in U.S. state legislatures between 1990 and 2012. In contrast, Wängnerud and Sundell's (2012) study of Swedish local elected assemblies between 1970 and 2010 found no significant relationships with women's health. In arguably the most comprehensive study to date, Swiss et al. (2012) examined panel data for 102 developing countries spanning 1980 to 2010 in five-year intervals, finding that the percentage of women in parliaments is associated with greater infant and child survival. Against this backdrop, we hypothesize the following:
Hypothesis 1: Increases in the percentage of women in parliament will be associated with decreases in mortality risk net of other indicators of women's status or economic and social development.
In an effort to account for contradictory conclusions, some work has suggested that the representation of women's interests might be improved with a "critical mass" of female representatives Krook 2006, 2008; Dahlerup 2006) . Swiss et al.'s (2012) study of infant survival explicitly modeled quantile differences in the percentage of women in parliaments and provided some evidence of threshold effects. Few other studies however have empirically examined the critical mass hypothesis, particularly in relation to population health. Nonetheless, the United Nations Equal Opportunities Commission (2003) advocates for a minimum of 30 % women in governmental leadership positions, with an overall goal of parity in order to foster both gender equality and social development. We consider the critical mass question in our study with the following orienting hypothesis:
Hypothesis 2: The negative association between increases in the percentage of women in parliament and mortality risk will be strongest when the share of female legislators is sufficiently high (30 % or more) net of other indicators of women's status or economic and social development.
Contingencies With Respect to Political Context and Social Development
In theory, politicians create policy and influence social life by interpreting needs, shifting budgets, and marshaling resources on issues that matter to them (Pitkin 1967 ). Yet, political, economic, and social conditions both facilitate and inhibit such processes, and these factors may introduce important contingencies for the efforts of female legislators to effect change (Mansbridge 1999 (Mansbridge , 2003 . In the realm of political organization, a considerable amount of work has focused on the extent of democracy and its consequences (Franco et al. 2004; Ross 2006) . Here, the key expectation is that political systems that are more democratic should promote greater responsiveness to constituents' concerns and foster better population health . In settings where greater democratic institutionalization allows for more open and competitive systems of candidate recruitment, institutionalized constraints on the exercise of executive power, and greater opportunities to scrutinize and push for policy proposals, we might expect increases in women's political representation to be more efficacious.
A second important contingency is the extent of development. In terms of economic development, the public economics of nation-states is relatively straightforward. Because governments amass revenues through processes of extraction-extraction from exploitation of natural resources, from corporate taxation, and from income tax (Atkinson and Stiglitz 2015) -economic development and government expenditure are directly related: countries with larger GDP per capita have greater capacity. Extrapolating from this, one would expect that the efficacy of women's political representation will increase when more resources are available and, at least hypothetically, competition for scarce resources is reduced.
Although these arguments suggest that the ability of female legislators to steer resources and enact policies is enhanced when greater economic development is combined with a greater extent of democracy, an alternative hypothesis begins from the standpoint that gendered institutional contexts can impede efforts of descriptive representatives to effect change (Childs and Krook 2009) . In some contexts, descriptive representatives-particularly activists representing the interests of historically excluded groups-may have unique opportunities to exert influence under conditions of political-economic vulnerability and transition, when institutions are being designed or redeveloped. "By successfully intervening to insert new actors, new values, and new rules into new institutions, reformers may profoundly influence the future developments of an institution . . . [T] he goal is to set off fledgling institutions along progressive paths, thus counteracting . . . bias and . . . power imbalances found in most traditional political institutions" (Mackay 2014:549) . Moreover, interests in contexts of institutional transition may be relatively "uncrystallized" so that political parties and interest groups lack a clear strategic position or approach. In the absence of better information, the shared experiences of descriptive representatives can provide the only signal that a political actor is likely to respond to particular issues as a voter would (Mansbridge 1999) .
From an empirical perspective, the relevant contextual factors can be difficult to observe or measure directly (Waylen 2014 ), yet indicators of the level of economic and social development and the extent of democracy may be suitable proxies. Countries with a lower extent of democracy are especially vulnerable to political instability, such as outbreaks of armed conflict, unexpected changes in leadership, or adverse regime changes (e.g., a seizure of power by a personalistic or military leader) (Marshall and Cole 2014:21) . Yet, such regimes are also more likely to initiate substantial political reforms with opportunities for institutional engineering and innovation (Mackay 2014) . Still, because of legacies of conflict, instability, and separatism, these countries may also face challenges of trust and communication that impair the substantive representation of some groups, particularly those historically marginalized (Mansbridge 1999) . Given that women have traditionally been excluded from political participation, particularly in malfunctioning democracies that have tended to adopt suffrage later and have been more likely to have rules barring women from political office (Martin 2000; Nelson and Caudhuri 1994) , increased numbers of women in the political arena might be expected to help establish ability to rule and increase the polity's de facto legitimacy (Mansbridge 1999:628) .
Moreover, when democracy is not well functioning, many "democratic" apparatuses, such as competitive elections and freedom of press, are either underdeveloped or missing. As a consequence, we may expect that malnourished children, poor hygiene, or limited maternal care might not be "picked up" by the press or included in the policy agenda of politicians who compete for office. Female legislators in these contexts may act as a unique and innovative voice for such issues. To the extent that weaker democracy signals democratic deficits whereby some ideas are difficult to express or are silenced and the range of perspectives and possibilities curtailed, descriptive representatives can serve an ameliorative function. Thus, we can think of women representatives as a "substitute for" rather than a "complement of" democracy. As a result, we would expect that female representatives would be more consequential in low democratic contexts.
A parallel argument emerges when considering extent of economic and social development. Because a sufficient economic surplus is a prerequisite for the development of a welfare state and the government bureaucracy that supports it (Quadagno 1987; Wilensky 1974) , social welfare programs are likely to be underdeveloped and interests are likely to be less entrenched when development is low. Such contexts could indicate an opportunity for institutional design, when descriptive representatives could create social welfare infrastructures rather than having to work within existing biases and constraints and/or fight to amend them. Still, considerable criticism surrounds economic development, particularly when measured by indicators like GDP per capita, as a catchall indicator of development. As Sen (1988:13) noted, "even though an expansion of GNP, given other things, should enhance the living conditions of people, . . . there are many other variables that also influence the living conditions, and the concept of development cannot ignore the role of these other variables." In this respect, the literature identifies other aspects of development, particularly with respect to income, education, other indicators of women's status, and urbanization. Such a view highlights the need to consider broader-based and alternative indicators of social development instead of or alongside GDP per capita.
Given the different expectations of the effectiveness of female political representation under different political-economic contexts, we offer the following competing hypotheses:
Hypothesis 3: Increases in the percentage of women in parliament should reduce mortality to a larger extent in countries characterized by a high extent of democracy and high social development. Hypothesis 4: Increases in the percentage of women in parliament should reduce mortality to a larger extent in countries characterized by a low extent of democracy and low social development.
Empirical evidence of contingencies in the effects of women in parliament on population health is scant and contradictory. Boehmer and Williamson (1996) examined the interaction of the percentage of women in parliament and economic development and found no significant contingencies. In contrast, Swiss et al. (2012) reported that higher proportions of female legislators are most strongly associated with health when economic development and women's secondary enrollment are low. At the same time, they reported no significant interaction with extent of democracy. The question of whether joint influences of political and social development exist has not been considered. Whether other aspects of social development are implicated has also not been considered. Consequently, we know less than we could about women's representation, democratic institutionalization, and development and about how these factors might shape population health. We explicitly pursue such issues in the following empirical analyses.
Methods Data
Our broadest sample for cross-national mortality covers 155 countries, spans 1990 to 2014, and includes more than 2,300 country-years. We have been deliberately inclusive in our selection of countries and have much broader coverage of countries than seen in previous work. Our sample also captures the third wave of democratization that occurred among former Soviet countries after the break up of the USSR, as well as sub-Saharan Africa through the 1990s (Diamond 1996) . The only country-years that were excluded were those with missing information on select measures. The average number of years per country is 15.4. A full list of countries in the analytic sample is shown in Table S1 in the online appendix.
Measures
Unless otherwise indicated, measures were taken from the World Bank (2017) database. Indicators of population health include rates of neonatal mortality (less than 30 days), infant morality (less than 1 year of age), child mortality (less than 5 years of age), and maternal mortality (modeled per 100,000 births). Although mortality data from some countries have been problematic, the original collection agencies-including the UN Inter-agency Group for Child Mortality Estimation, the UN Population Division, and the World Health Organization (WHO)-have developed extensive protocols for internal and external validation (Ahmed et al. 2014 ; WHO Department of Information, Evidence and Research 2016; You et al. 2015) . We use the multiple outcomes to assess robustness of results. Although these outcomes clearly differ in etiology and social dynamics, we view them as complementary measures of population health.
Our focal variable of interest is women's political representation, which we measure as the percentage of the national parliament-specifically, a country's "lower house"-that are women in January of each year between 1990 and 2014. The data were compiled by the Inter-Parliamentary Union (2016) on the basis of information provided by 170 individual national parliaments. Given that the idea of a critical mass has gained wide currency among politicians, the media, and international organizations (Childs and Krook 2008:725) , we differentiate country-periods for which the proportion of women in parliament is (a) less than 10 % (the reference category); (b) between 10 % and 20 %; (c) between 20 % and 30 %; or (d) greater than 30 %. The latter category is based on the United Nations Equal Opportunities Commission (2003) recommendation. Because any cutoff point is somewhat arbitrary, we conducted robustness checks at all thresholds above 15 % women in parliament, and the results reported here are consistent when the upper boundary is fixed at any value above 25 %. In our data, 38 % of country-periods have fewer than 10 % legislators who are women; 34 % have between 10 % and 20 %; 16 % have between 20 % and 30 %; and 11 % of country-periods have 30 % or more.
Because a key focus of our research is health implications of political and developmental context, our initial models include measures of economic development and extent of democracy. For the former, we include (logged) gross domestic product per capita in current U.S. dollars. The latter is measured as the extent of democracy based on the Polity IV index (Polity IV Project 2016). The Polity scheme documents executive recruitment, checks and constraints on executive authority, and the extent and efficacy of political competition; it includes information on institutions of the central government or political groups acting or reacting within the scope of that authority. It is worth noting that this measure focuses on the procedures and institutional setup of the state that allow genuine political competition and meaningful constraints on the authority of the executive. It does not directly measure whether all political interests are represented, and a country's score would not change automatically if the proportion of female representatives increased. Consistent with this and with prior work, the percentage of women in parliament is not directly correlated with the extent of democracy and has only a weak relationship with economic development Kenworthy and Malami 1999; Paxton 1997) . The index is a 21-point scale, with the key differentiations being autocracies (-10 to -6), anocracies 2 (-5 to 5), and democracies (6 to 10).
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In addition, we control for or condition on other aspects of social development, as well as other potential determinants of mortality risk. Women's labor force participation and gender parity in gross secondary enrollment capture other aspects of women's social standing. Improvements in both are recognized as indicators of women's empowerment (UN Women 2017) and hence control for mortality reductions stemming from changes in women's status in realms other than politics. Because educational expansion is often associated with improvements in population health (Baker et al. 2011) , we include a measure of the extent of mass education, which is a factor score based on a combination of gross secondary enrollment (of both males and females) and the average years of education completed (UNESCO 2016). We also capture different types of demographic risks through the crude birth rate, the dependency ratio, and the percentage of the population living in urban settings. We also include a measure of exposure to war that indexes the total extent of interstate and civil conflict for a given country in a given year (Marshall 2005) . Finally, the logged number of NGOs in a given country-year is included (Longhofer et al. 2016) . In follow-up analyses of alternative specifications, we consider (logged) gross national income as a substitute for GDP per capita. Descriptive statistics for all measures are shown in Table 1 .
Statistical Analysis
Given our primary interest in fluctuations in mortality with changes in women's representation, our regression models include country dummy variables to hold constant initial country conditions that could predispose countries for higher mortality. This strategy also controls for any time-invariant coding biases that may exist because of variation in the structure and practices of country-level surveillance systems. We also include year dummy variables to capture trends over time. Thus, our initial model, which tests the first two hypotheses, is where i is country, and t is year. MR is a mortality risk indicator, FEMREP k is the proportion of lower house representatives who are women divided into four k categories (less than 10 %, 10 % to 19.9 %, 20 % to 29.9 %, and 30 % or more), LNGDP is logged GDP per capita, DEMOC indicates extent of democracy, CBR is the crude birth rate, DEP is the dependency ratio, EME is the extent of mass education, GPGSE is gender parity in gross secondary enrollment, FLFP is women's labor force participation, URB is the percentage of the population living in urban settings, WAR is the index of exposure to war, and LNNGO is the natural log of the number of NGOs. The model also includes μ as a set of country fixed effects, ν as a set of year fixed effects, and ε as the error term.
Because it takes time for policies to be passed and implemented and to have an observed effect on mortality outcomes, we lag the effects of female political representation. Based on evidence from recent studies that inappropriately long lags can introduce substantial bias and errors of inference (Vaisey and Miles 2017) , we use a short lag (t -1). We did, however, assess robustness using models with contemporaneous effects as well as lags of two, three, four, five, and 10 years and achieved virtually identical results. For estimated parameters, α is a constant, and the γs and βs are coefficients. We offer three rationales for a fixed-effects approach. First, it is well recognized that fixed-effects models are better able to control for unobserved heterogeneity that can bias coefficients (Halaby 2004) . With the exception of Homan (2017), prior work has used either a standard ordinary least squares (OLS) or random-effects approach, raising concerns of bias due to omitted time-stable factors. Second, a short-term horizon among elected officials is expected because politicians logically recognize their ephemeral status given finite election cycles (typically four-year cycles in length) and hence need to produce policy outcomes, particularly those that are attributable to their own actions, in order to have a compelling case for reelection (Mansbridge 2003) . Finally, SarganHansen tests that compare fit of a random-effects versus fixed-effects specification when robust standard errors are used support the latter specification (see Arellano 1993) .
To capture potential political-developmental contingencies, our Hypotheses 3 and 4, we elaborate the initial model by adding product terms:
where the terms are as before but with additional γs and βs for the two-way interactions and ϕ coefficients to capture the vector of three-way interactions of women's representation categories, extent of democracy, and economic development. 4 In subsequent models, we substitute different indicators of economic and social development for logged GDP per capita.
We estimate regression models using the XT protocol in Stata 14.1, and we use clustercorrected robust standard errors. Improvement in model fit with the contingency models is assessed by the change in the Bayesian information criterion (BIC) statistic between more complex and less complex (nested) models. Because the interpretation of n-way interactions is complicated, we calculate marginal effects to show estimated mortality rates at different levels of women's representation, development, and extent of democracy.
Results
Our analyses begin by examining main effects (Table 2 ). In the case of neonatal mortality, all coefficients are negative and become increasingly negative with higher proportions of female legislators, but none are statistically significant. The same applies to child mortality. In the case of infant mortality, the coefficients also become more negative with increasing percentages of female legislators, but the coefficient for 30 % or more threshold is statistically significant (b = -5.459, p < .05). A similar pattern is seen for maternal mortality, but here the coefficients are statistically significant for both the 20 % to 29 % (b = -24.171, p < .01) and the 30 % or more thresholds (-66.716, p < .05). Both extent of democracy and economic development have reasonably robust negative associations with mortality rates. Moreover, both crude birth rate and exposure to war are positively associated with mortality rates, whereas mortality rates are lower in relation to gender parity in gross secondary enrollment. Other variables largely show null associations across outcomes. In general, the findings provide no support for Hypothesis 1 and, at best, marginal support for Hypothesis 2.
Because associations that are conditional on political, economic, and socialdevelopmental context are masked in models that assume that the association is uniform, we next fit a series of models with two-and three-way interactions and assess change in goodness of fit. Focusing first on GDP per capita (see Table 3 ), the inclusion of each two-way interaction (i.e., women's representation by extent of democracy, women's representation by economic development, and extent of democracy by economic development) significantly improves fit over the main effects model. Raftery (1995) suggested that a change in BIC of more than 10 indicates very strong support for the models with the lower value; we have change values ranging from -93.9 to -175.4 for neonatal mortality, from -173.0 to -378.9 for infant mortality, from -170.4 to -374.7 for child mortality, and from -181.4 to -392.1 for maternal mortality. With the inclusion of the three-way interaction, women's representation by extent of democracy by economic development, BIC values range between 395 to 802 less than the main effects model and are over 200 less than any of the two-way interaction models.
For the other indicators of economic and social development, the corresponding BIC statistics for each model are available in the online appendix, Table S2 . To summarize these findings, the models with two-way interactions provide significant improvements in fit over the main effects model in all cases except one (out of 60); changes in BIC values range from -18.4 to -528.6, with most exceeding 100. When the three-way interaction is included, almost all resulting differences exceed -200 compared with the models including two-way interactions. Thus, the BIC statistics indicate uniformly strong support for the models with three-way interactions across all development indicators. To conserve space, we show the corresponding coefficients for the logged GDP per capita model in Table 4 and report the coefficients for models with other social and economic development indicators in the online appendix, Tables A3.1 to A3.5.
Interpretation of parameters in models with higher-order interactions is complicated because of the contingent nature of the implied associations. To illustrate the meaning of these interactions, we estimate mortality rates based on the model for each category of women's representation when extent of democracy is fixed at low (0, or weak anocracy; e.g., contemporary Haiti, Libya, or Somalia) and high (7, or moderately strong democracy; e.g., contemporary Bolivia, Pakistan, or Thailand) values, when development is fixed at low and high values (typically ±1 standard deviation from the mean), and when all other variables are held at their means. For our initial example, we estimate mortality rates with logged GDP set at the values of 7 (low) and 9 (high). We deliberately use values that are realistic given the distributions of country-years by extent of democracy and economic development (i.e., estimation is made where statistical support is strong). Given that our outcomes are complementary indicators of population health, we describe the results for infant mortality in detail and then note similarities and differences with respect to the other outcomes. These are shown in panels a to d of Fig. 2 . Fig. 2) . Here, the estimated mortality rate is 24 per 1,000 when women hold at least 30 % of parliamentary seats and levels of democracy and economic development are low. This is significantly lower than all other estimates in contexts of low development and low democracy (ranging from 35 to 40 per 1,000). It is also statistically indistinguishable from any of the mortality estimates at higher levels of economic development (20 to 30 per 1,000). The difference in estimated mortality risk when the proportion of female legislators is lowest and highest (40 vs. 24 per 1,000) corresponds to approximately 53 % of a standard deviation for infant mortality (≈ 30), a magnitude that would be considered large by conventional metrics. Finally, when women hold at least 30 % of parliamentary seats, improved mortality outcomes are also observed in contexts of high democracy and low development. The estimated mortality rate is somewhat higher (28 per 1,000) than that in contexts of low democracy and low development, but it is still significantly lower than when women hold less than 10 % of parliamentary positions.
For the other outcomes, four points are noteworthy. First, associations are somewhat weaker for neonatal mortality (see panel b, Fig. 2 ). There is still evidence of a 30 % threshold effect in contexts of low democracy and low development (16 per 1,000), which is less than that seen when women's political representation is lower (20 per 1,000). Compared with the other outcomes, however, the magnitude of the differences is smaller. Second, the pattern of estimated rates is very similar for child and maternal mortality, with strong evidence of health benefits when women hold at least 30 % of parliamentary seats in contexts of low democracy and development. Here, the estimated Note: Robust standard errors are shown in parentheses.
*p < .05; **p < .01; ***p < .001 Fig. 2 ). In relation to women's low political representation in this context, the differences in estimated effects are large (30 vs. 60 per 1,000 for child mortality, and 50 vs. 250 per 100,000 for maternal mortality) and correspond to more than 60 % of a standard deviation in the outcomes (≈ 50.0 and 293, respectively) . Third, the population health gains associated with 30 % or more women in parliament generally offset liabilities associated with low economic development. For both child and maternal mortality, all estimated rates when GDP per capita is high either are not significantly different than that at the 30 % level of representation in contexts of low democracy and low development (i.e., confidence intervals overlap) or are actually higher (i.e., 23 to 40 per 1,000 for child mortality, and 140 to 190 per 100,000 for maternal mortality). Finally, estimated mortality is also comparatively lower in contexts of high democracy and low development when women hold at least 30 % of parliamentary seats (compared with 0 % to 10 % of seats), although the estimated mortality advantage is considerably smaller than in contexts of low democracy and low development (40 vs. 55 per 1,000 for child mortality, and 150 vs. 240 per 100,000 for maternal mortality). In general, these findings provide strong support for Hypothesis 4 and are contrary to the expectations of Hypothesis 3.
Alternative Specifications
As noted earlier, the use of measures like GDP per capita as a catchall indicator of development is the subject of considerable criticism. Hence, we examine alternative specifications of our model using five different measures of social development: (1) logged gross national income; (2) human development index values; (3) extent of mass education; (4) gender parity in gross secondary enrollment; and (5) urbanization. Each of these specifications provides a lens into both the robustness of our earlier results and the degree that the women's representation-democracy-development nexus operates more generally. For the first two measures, our models substitute these alternative measures of development for log GDP per capita and are estimated as before. In the latter cases, the variables are already in our models, and we simply swap them for logged GDP per capita in the interaction terms. Because the statistical gains of including three-way interactions were supported in all cases (see the online appendix, Table S2 ), we again calculate and interpret estimated mortality rates to describe the complex contingencies indicated by interactions. To summarize these findings (see Figs. 3 to 6), we note four main patterns to the estimates. First, evidence of population health gains due to increases in the percentage of legislators who are women is weakest in the case of neonatal mortality. Although gains are still evident with high women's representation at low levels of democracy and development, significantly lower mortality is seen only for gross national income, extent of mass education, and gender parity in secondary enrollment. Still, these estimates are sufficiently low that they are still statistically indistinguishable from rates at higher levels of social development. This is not the case for estimates at lower levels of women's representation in contexts of low democracy and low development.
Second, the estimated associations for 30 % or more women in parliament is robustly observed for four of the five indicators of social development for infant, child, 0and maternal mortality at low levels of democracy and development. In each case, we find no substantive differences between lower levels of women's political representation but large and robust differences compared with when the share of seats held by women is at least 30 %. Taking gross national income as an example, the differences in estimated rates between low and high representation when democracy and development are low are -20, -39, and -250 for infant, child, and maternal mortality, respectively. These translate into more than 50 % of a standard deviation change in mortality risk and would be considered very large by conventional standards. For extent of mass education, the differences in estimated rates are -22, -40, and -250 between the lowest and highest thresholds of seats held by women. Again, these translate into more than 50 % of a standard deviation change in mortality risk. Although magnitudes differ slightly, a similar pattern is seen for gender parity in secondary enrolment and for urbanization. Finally, when the share of legislators who are women is at least 30 %, differences in mortality risk between less-developed and more-developed countries are virtually eliminated. Estimated mortality rates when representation exceeds 30 % are either statistically indistinguishable or lower than estimated risk in more-developed contexts. In summary, we find large, robust associations between high female representation and mortality rates across multiple and diverse indicators of social and economic development.
Discussion
There is little debate that economic development is associated with improvements in population health, yet variation in the association raises questions about the role of other social dynamics. How these factors either help connect development to better population health or help offset deficits in the relationship is a fundamental and ongoing question. In this article, we have focused on the role of women's political representation. In particular, we have examined the achievement of UN recommendations for a critical mass of 30 % of parliamentary seats, how this connects with extent of democracy and level of development, and how these, in combination, might affect mortality rates for mothers and children.
We found that women's political representation was associated with significant decreases in mortality for women and children, with large associations when women hold at least 30 % of parliamentary seats in contexts of low extent of democracy and low economic and social development. These findings suggest that women's political representation could be a unique aspect of sociopolitical development having particularly important consequences for population health. Moreover, because we controlled for many factors that female representatives might also prioritize and that might promote better health (e.g., gender parity in gross secondary enrollment), the total effect of women's representation on health might be even greater.
In framing the findings, we have emphasized the idea that the efficacy of efforts by female politicians to represent the interests of women depends on extent of democracy and economic and social development. Although there are competing ideas about how exactly the joint effects might operate, our results point convincingly to women's representation offsetting political and developmental limitations. This finding is consistent with arguments that descriptive representatives will improve the substantive representation of their group's interests in the presence of certain democratic deficits: specifically, where group mistrust is high, where interests are less crystallized, where ability to rule is questionable, and where de facto legitimacy is low (Mansbridge 1999) . Given that other work has suggested a relationship to democracy that is opposite to what we observe (cf. Caldwell 1986; Swiss et al. 2012) , our findings should not be the last word on such issues. We hope that our work fosters future theoretical and empirical study of sociopolitical context and its implications for population dynamics.
Our findings may also provide insight into how developmental gains may accrue from social policies that advance multiple, interlinked objectives. Large-scale social programming, such as that targeting the UN Sustainable Development Goals (see, e.g., United Nations Millennium Project 2005), operates on two logics. First, development is fostered through the achievement of multiple goals that target different aspects of social and economic conditions. Second, development prospects are enhanced when goals operate in tandem. One interpretation of our research is that increases in women's representation indicate increased political empowerment (United Nations Women 2017). That this increased political empowerment is tied to improvements in population health suggests synergies between policies that increase women's political status more broadly (e.g., women occupying leadership positions in parties, serving on committees, and being appointed as cabinet members) and policies that seek to reduce mortality among women and children, particularly at earlier stages of developmental continuums.
Our work is not without limitations, some of which highlight important areas for future research. First, because our analytic approach is observational, we are unable to interpret the estimated associations as causal effects. Although fixed-effects models control for all time-stable attributes of countries, they are still vulnerable to bias from time-varying influences. We attempted to mitigate this with a coherent set of timevarying controls, but all caveats about causal inference remain. Second and related, changing norms and values around gender may undermine the unique importance of women's political representation. As noted earlier, increases in the number of women in politics are associated with broad-ranging political, ideational, and economic processes Paxton and Kunovich 2003) . Consequently, one could think that support for policies that increase the share of female legislators might reflect adherence to the international development agenda and its message that development is fostered through the achievement of multiple goals that target different aspects of social and economic conditions. Governments and political parties willing to adopt policies to promote gender equality (e.g., the adoption of gender quotas) might also be inclined to introduce measures that improve child and maternal health, which might ultimately be an unobserved confounder. Third, it is important to recognize that changes in the percentage of women in parliament are associated with other types of political change-notably, turnover in politicians in general, the experience base of politicians, and balances between parties with different ideological bases, to name a few. If such factors are themselves associated with policies that affect population health, parameter estimates for women's representation are likely to be biased.
By focusing only on the sex of legislators, our study is also inattentive to issues of intersectionality. Developed through an internal critique of feminist politics, activism, and scholarship, intersectionality problematizes references to "woman" as a uniform category and raises questions about the extent to which otherwise privileged women share and understand the interests of more-disadvantaged women (Sigle-Rushton and Lindstrom 2013). The notion of intersectionality suggests that efforts to increase the share of legislators who are (privileged) women may be less effective than strategies to increase the formal political participation of multiply marginalized women. Politicians that represent those (multiply marginalized) groups with the most to gain from policy intervention may be required. Unfortunately, relative to its theoretical sophistication, intersectionality's methodology remains underdeveloped (McCall 2005; Sigle-Rushton and Lindstrom 2013) , and bringing an intersectional lens to cross-national analyses such as ours is not straightforward. Gender is a primary source of social stratification throughout the world, but the most relevant intersections with gender specifically with respect to maternal and child health outcomes will be context-specific; in some places, it might be social class, but in others, caste or ethnicity may be the most pertinent modifiers. Future research should explore how to bring an intersectional lens to largesample, cross-national comparative studies of political representation. In the meantime, complementary study designs (e.g., country-specific case studies) can be used to explore this important issue empirically; see, for example, Halim et al. (2016a) who examine the intersection of gender and caste in India.
Our research also does not identify the mechanisms by which women's representation in contexts of low political and economic development might improve population health. Prior work has found increases in immunization rates in light of increases in the number of female representatives (Bhalotra and Clots-Figueras 2014; Quamruzzaman and Lange 2016; Swiss et al. 2012) . Beyond these few studies, evidence is scarce. Logical mediating factors would be increases in prenatal and postnatal nutrition of children and mothers, interventions that reduce physiological limitations (e.g., anemia or exposure to infectious diseases or environmental hazards), improved infrastructure (e.g., water and sanitation), and increased or more-targeted spending on public health. Future research that considers such issues would enrich understanding of the link between women's participation in formal politics and improvements in population health.
Efforts to improve developmental trajectories of populations recognize the necessity of ameliorating disadvantage and fostering the empowerment of marginalized people (Sen 2001) . Our research highlights the potential value of such strategies by showing links between women's political representation and mortality risks. Given that globalization increasingly connects nation-states, efforts to review, evaluate, and change political systems in line with emerging international norms are commonplace. Thus, the value in encouraging efforts to increase the role of women in political leadership is clear, and such efforts could play a vital role in improving population health. More importantly, the particular significance of increases in women's representation for population health in contexts characterized by low development and weak democratic infrastructure highlights a critical role that such representation might play in enhancing developmental trajectories. If development goals are to be achieved, further increases in women's political status-although an end in itself-may have important synergistic effects that improve life chances across the globe.
